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1. Introduction
WLAN is increasingly becoming an integral component in the delivery of broadband wireless services by operators around the globe. Its interaction, cooperation and co-existence with the cellular networks has been a hot topic in the telecommunication industry these years to ensure high performance and system efficiency. At the meanwhile, how to efficiently manage the operator-deployed and controlled WLAN networks and also to save CAPEX and OPEX are also quite important tasks operators have to cope with.
In this paper and corresponding SID in [1], we propose to consider the study item on network-controlled WLAN operation for Release 13 to facilitate operators solving the problem mentioned above.

2. Discussion
As mentioned above, WLAN networks are becoming more and more popular and important for operators to provide broadband wireless access and offload traffic from their cellular networks. With the increasing number of operator-deployed WLAN APs from different vendors, the high efficient setup, maintenance and management for WLAN APs are quite important for the operators to save CAPEX and OPEX, and also to save the power to make a greener world. 
Besides, it’s well known that quite a few commercial LTE small cells from different vendors integrated with WLAN AP already realize the smart WLAN offloading function via the implementation-based interface between LTE eNB and WLAN AP. However, the good interoperability of productions from different vendors and smooth network management and upgrade cannot be achieved.

In order to solve the problem mentioned above, we propose to establish a standardized interface between the LTE eNB and the WLAN AP to introduce direct and dynamic operator control over the operator-deployed WLAN APs and also enable related intelligent SON functionalities between LTE eNBs and WLAN APs.
2.1 Technical Aspects

The standardized interface’s functionalities and related SON functionalities could include:
· Energy Saving
· LTE eNBs could dynamically control WLAN APs to power on/off to save WLAN APs’ power once there is no or quite low traffic, e.g., in the late-evening.

· If LTE eNBs could dynamically obtain the working channels of WLAN APs via the interface, then LTE eNBs could configure offloading UEs to search certain WLAN APs to save UEs’ scanning power.
· ANR
· UEs could report discovered qualified WLAN APs, e.g., by reading the SSIDs, to LTE eNBs so that LTE eNBs could set up the new interface with them or use these information to help perform offloading.
· Load Balancing Optimization
· If LTE eNBs could dynamically obtain the network load or the backhaul load information of WLAN APs via the standardized interface, then LTE eNBs could make more timely and accurate load balancing or traffic offloading decisions. 
· Mobility Robustness Optimization
· If LTE eNBs could dynamically obtain the working channels of WLAN APs via the interface, then LTE eNBs could configure offloaded UEs to search certain WLAN APs faster. Also if LTE eNB could inform WLAN AP the identifiers of offloaded UEs, then WLAN AP could accept the associate request from these UEs with higher priority to allow the offloaded UEs to be served by WLAN APs faster.
· Automated Configuration of Working Parameters
· LTE eNB could try to dynamically manage the operation mode or parameter of WLAN AP via the standardized interface. For example, LTE eNB could try to change the working channel of WLAN AP to avoid interference with other WLAN APs or with potential LTE transmission on the unlicensed band.

· If LTE eNBs could dynamically obtain the working channels of surrounding relative WLAN APs via the interface, then LTE eNBs could configure certain channels for LTE transmission on unlicensed band to avoid interface to/from WLAN APs, etc.

· Data forwarding

· If dual-connectivity or carrier aggregation-liked schemes are allowed between LTE eNBs and WLAN APs, LTE eNBs could forward the packets from LTE eNBs to WLAN APs.
· etc.

2.2 Feasibility Aspects

It’s also quite important and inevitable to cooperate with other relative standardization bodies such as IEEE 802.11 and/or WiFi Alliance (WFA) to coordinate the standardized interface and functions related to it. 

As two largest standardization bodies, both 3GPP and IEEE 802 have been working on potential problems when WLAN and cellular networks are working within the same band or next to each other. For example:

· In 3GPP RAN:

· In-Device Coexistence (IDC) SI/WI in RAN2
· WLAN/3GPP Radio Interworking SI/WI in RAN2
· Multi-RAT Coordination SI in RAN3
· Potential co-existence with LTE transmission on the unlicensed band

· In IEEE 802:

· 802.11ax TG (former HEW SG)

· 802.19 CLL (co-existence with LTE transmission on the unlicensed band)

· 802.11mc
Since there has been some ongoing studies in IEEE 802 society considering coordination and cooperation between LTE and WLAN, we believe it’s a good time to start to cooperate with them to standardize this interface and related SON functionalities.
3. Conclusions and Proposal

It is proposed to discuss the new study item proposal in [1] “Network-controlled WLAN Operation” for Release 13.
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